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DETAILED ACTION 

Response to Amendment 
This correspondence is submitted in reply to applicant's amendment dated 01/08/07. The 
applicant has overcome the objections, the 35 USC 1 12 rejections, the 35 USC 102 rejection and 
the 35 USC 103 rejection over Tani et ar499. Refer to the abovementioned amendment for 
substance of appHcant's rebuttal arguments and remarks. However, the present claims are finally 
rejected over news ground of rejection including newly discovered references as set forth 
hereunder and for the reasons of record: 

Drawings 

1 . The drawings were received on 01/08/07. These drawings are acceptable. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-4 are rejected under 35 U.S.C. 102(e) as being anticipated by Petricevic et al 
6503655. 

The present application is geared toward an electrode wherein the disclosed inventive 
concept comprises the specific arithmetic average roughness. 
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As to claims 1-2 and 4: 

Petricevic et al disclose a gas diffusion electrode having a catalyst coating thereon (COL 
1, lines 24-30). Disclosed is the fuel cell including the membrane/electrode unit comprising a 
solid electrolyte on both sides of which porous gas diffusion electrodes having a catalyst coating 
are located (COL 1, lines 13-33). Distribution of oxygen to the cathode side and hydrogen to the 
anode side of the fuel cell through fluid distribution plates is implicitly contemplated by 
Petricevic et al (COL 1, Hues 27-33). 

11ie invention relates lo a gas diffusion elect rt)dc com- 
prising carbon and lo a process for prcxlucing it. 

Gas diffusion electrodes are used» in particular, in batter- 
ics and especially in fuel cells such as PEM fuel cells 
(PEM=polymer electro lyle membrane). In fuel cells, for 
example, the energy stored chemically in hydrogen and 
oxygen which would be released in a hydrogen -oxygen 
reaction, can he converted into electrical energy by means of 
an electrochemical process which represents a reversal of 
the electrolysis of water. 

PEM fuel cells have a central membrane/electrode unit 
comprising a thin, pro Ion -conducting solid slate electrolyte 
on both sides of which very smooth, hydrophobic, poauis 
gas diffusion electrodes having a catalyst coaling are 
located. Oxygen is fed to the electrode on the cathode side 
while hydrogen is fed lo the eleclrtxie on the anode side. An 
electron exchange lakes place on the catalyst-coaled sur- 
faces of the electrodes, as a result of which an electric 
potential is built up. On the cathode side, water is formed as 
reaction product of the electrochemical process. 

lyte. The electrodes should therefore have a surface rough- 
ness which is at most in the micron range. To make suflficient 

Examples 1-2 and 5 exemplify gas diffusion electrode wherein the surface roughness of 

the electrode is of the same order or magnitude of a pore diameter of 1 |im (Example 1), and/or 

10 \xm (Example 2), and/or 0.1 jam (Example 5). 

As to claim 3: 

Disclosed is the use of modified carbon papers which are densified on the surfaces 
by carbon black or graphite (COL 1, lines 50-54). 
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Thus, the present claims are anticipated. 
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Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation xmder 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 1-2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Admission of Prior Art (heretofore 'the AAPA') in view of the publication WO 
2002/89240 (for which US 2004/0137303 represents an English version thereof as they both 
belong to the same patent family) (heretofore Kuroki et al). 

As to claims 1 and 4: 

The AAPA discloses fuel cells including a basic unit constituted of a cell including an 
anode disposed opposite to a cathode via an electrolyte; and the cell being held between one pair 
of separators on which ribs and gas channels are formed; a fuel gas is supplied to a gas channel 
on an anode side; air is supplied as an oxidant to the gas channel on a cathode side, and power is 
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generated. The fuel cell includes a polymer electrolyte fuel cell using a proton exchange 
membrane (Applicant s specification at page 7, lines 12-26), 

The AAPA goes to disclose a conventional gas diffusion layer including a carbon paper 
subjected to the water-repellent treatment coated with carbon paste; and a carbon powder having 
a particle size of about 75 jam or carbon powder XC-72 is used to prepare the carbon paste 
(Applicant s specification at page 12, lines 9-22). Specifically, it is disclosed that in the 
conventional gas diffusion layer surface, a maximum height Ry is about 60 |im. When this is 
converted to the arithmetic average roughness Ra the value is 15 (im (Applicant's specification 
at page 14, lines 1 7-26), Comparative Example (equivalent of the conventional gas diffusion 
electrode) shows an Arithmetic average roughness Ra of 15 |im (See Applicant's Table 1). 

The AAPA discloses an electrode for a fuel cell as described above. However, the 
preceding reference fails to expressly disclose the specific roughness of the gas diffusion layer 
surface. 

With respect to claims 1-2 and 4: 

Kuroki et al discuss in paragraph 0054 the surface roughness of the gas diffusion layer. 
Paragraph 0067 makes known that if the surface roughness in the gas diffusion layer is 0.1 j^m or 
more, preferably, l|im or more, it is convenient because better adhesion on gas diffusion surface 
is achieved, and the material contacting it will be sufficiently secured thereto (P0067). 

With these teachings, if would have been obvious to a person possessing a level of 
ordinary skill in the art at the time the invention was made to make the gas diffusion electrode of 
the AAPA by having the specific surface roughness of the gas diffusion layer of Kuroki et al 
because Kuroki et al disclose that a surface roughness in the gas diffusion layer of 0.1 jam or 
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more, preferably, Ijim or more, is convenient because better adhesion on gas diffusion surface is 
achieved, and the material contacting it will be sufficiently secured thereto. Thus, Kuroki et al 
directly teach the advantages of using a gas diffusion layer having an average surface roughness 
within the claimed range regardless of the specific material making contact therewith. 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's 
Admission of Prior Art (heretofore 'the AAPA') in view of the publication WO 2002/89240 {for 
which US 2004/0137303 represents an English version thereof as they both belong to the same 
patent family) (heretofore Kuroki et at) as applied to claims 1-2 above, and further in. view of the 
Japanese publication JP 10-289732 (herein called the JP'732). 

The AAPA and Kuroki et al are applied, argued and incorporated herein for the reasons 
expressed above. However, the preceding references do not expressly disclose the specific 
carbon powder charged in a porous carbon substrate. 

The JP'732 discloses a charging a carbon powder in the gas diffusion layer to establish 
both the gas and water diffusion properties {See Applicant's specification at page 2, lines 18-22). 

With these teachings, it would have been obvious to a person possessing a level of 
ordinary skill in the art at the time the invention was made to use the specific the specific carbon 
powder charged in a porous carbon substrate of the JP'732 in the electrode of the AAPA and 
Kuroki et al as it is disclosed that such a carbon powder charged in the porous carbon substrate 
permits establishing both gas and water diffusion properties. Thus, gas and water diffusion 
properties are improved when carbon powder is charged in the carbon substrate. 
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Response to Arguments 

8: Applicant's arguments with respect to claims 1-4 have been considered but are moot in 
view of the new ground(s) of rej ection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS firom the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi'om the date of this 
final action. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Raymond Alejandro whose telephone number is (571) 272-1282. 
The examiner can normally be reached on Monday-Thursday (8:00 am - 6:30 pm). 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Patrick J. Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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